It is shown that intense corkscrewing and periodic wobbling elliptic beam equilibria exist in piecewise uniform magnetic fields. The envelope stability analysis reveals that the corkscrewing elliptic beams in a uniform magnetic field are stable, whereas the periodic wobbling elliptic beams are stable in certain regions in the parameter space. These results are useful not only in beam matching, but also in producing large-aspect-ratio sheet beams for high energy accelerators such as the next linear collider as well as for use in high-power rf sources such as sheet-beam klystrons.
INTRODUCTION
Sheet beams with large aspect ratios are required for high-energy accelerators such as the next linear collider. They are also attractive in the development of high-power rf sources because they have a smaller effective beam perveance than a round beam used in convention highpower microwave sources.
Recently, it has been shown [ 11 that there exists a novel class of cold-fluid corkscrewing elliptic beam equilibrium in a general focusing channel consisting of solenodal and magnetic quadrupole focusing fields. In the cold-fluid corkscrewing elliptic beam equilibrium, the transverse beam cross-section is elliptic, and it rotates as the beam propagates along the focusing channel. The internal flow velocity profile is a combination of both the elliptical-like rotating flow and quadrupole-like flow. Applications of corkscrewing elliptic beams include beam manipulation such as orienting beam ellipses at the interaction point in a high-energy collider or at a heavy ion fision target.
In this paper, we show that intense corkscrewing and wobbling elliptic beam equilibria exist in piecewise uniform magnetic fields. Our envelope stability analysis reveals that the corkscrewing elliptic beams in a uniform magnetic field are stable, whereas the wobbling elliptic beams are stable in certain regions in the parameter space. 0.
GENERALIZED BEAM ENVELOPE EQUATIONS
--
In ( 
CORKSCREWING ELLIPTIC BEAM IN A UNIFORM MAGNETIC FIELD
For a uniform-focusing magnetic field with K, (s) = K,, = const., equation (2) is already split into two sets of uncoupled equations, and the variable B is a 0-7803-7 19 I-7/01/$10.00 02001 IEEE. 
WOBBLING SHEET BEAM IN A PERIODIC PIECEWISE UNIFORM FIELD
We make use of the generalized beam envelope equations (2) and the equilibrium solutions for a uniformfocusing magnetic field in (4) and (5) to show that it is possible to "kick" a steady-state solution from A-mode to B-mode with a magnetic reversal and vise versa to create a periodic wobbling sheet beam in a periodic piecewise uniform magnetic field. The orientation angle 8 of such a wobbling sheet beam oscillates between small angles *dB . In particular, for a periodic piecewise uniform magnetic field with Proceedings of the 200 1 Particle Accelerator Conference, Chicago (9) ." , in one period from s=-lo to I,, and ,/m= m, where S = I, + I, is the period, we find that the beam envelope is given in one period by
( 1 1) where O(s) is the unit-step function, x-is defined by 
C=-
respectively. Figure 2 illustrates the orientation angle of the periodic wobbling sheet beam equilibrium.
We have also analyzed the envelope stability of the periodic wobbling sheet beam equilibrium using the transfer matrix method, and found that it is stable in the white regions shown in Fig. 3 . 
CONCLUSION
We showed that intense corkscrewing and wobbling elliptic beams equilibria exist in piecewise uniform magnetic fields. The envelope stability analysis revealed that the corkscrewing elliptic beams in a uniform magnetic field are stable, whereas the wobbling elliptic beams are stable in certain regions in the parameter space. These results are useh1 not only in beam matching, but also in producing large-aspect-ratio sheet beams for high energy accelerators such as the next linear collider as well as for use in high-power rf sources such as sheet-beam klystrons.
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